Nitric oxide involvement in the effect of acute lithium administration on the nonadrenergic noncholinergic-mediated relaxation of rat gastric fundus.
Lithium has largely met its initial promise as the first drug to be discovered in the modern era of psychopharmacology. However, the mechanism for its action remains an enigma. The aim of the present study was to verify the effect of acute lithium administration on the nonadrenergic noncholinergic (NANC)-mediated relaxation of rat isolated gastric fundus and to evaluate the role of nitric oxide pathway in this manner. The isolated rat gastric fundus strips were precontracted with 0.5 microM serotonin and electrical field stimulation (EFS) was applied at 5 Hz frequency to obtain NANC-mediated relaxation in the presence or absence of lithium (0.1, 0.5, 1 and 5 mM). Also, effects of combining lithium (0.1 mM) with the NO synthase (NOS) inhibitor L-NAME (0.03 microM) or the guanylyl cyclase inhibitor ODQ (1 microM) on relaxant responses to EFS was investigated. Moreover, effects of combining lithium (1 mM) with 0.1 mM L-arginine (a precursor of NO) on neurogenic relaxation were assessed. Also, the effect of lithium (1 mM) on relaxation to sodium nitroprusside (SNP; 1 nM-0.1 mM) and glyceryltrinitrate (GTN; 0.1-10 microM) was investigated. The NANC-mediated relaxation was significantly (P<0.001) reduced by lithium in a dose- and time-dependent manner. Combination of lithium (0.1 mM) with L-NAME (0.03 microM), which separately had partial inhibitory effect on relaxations, significantly (P<0.001) reduced the NANC-mediated relaxation of gastric fundus. ODQ (1 microM) significantly inhibited the neurogenic relaxations in the presence or absence of lithium (0.1 and 1 mM). Although L-arginine at 0.1 mM had no effect on relaxation to EFS, it prevented the inhibition by lithium (1 mM) of relaxant responses to EFS. Also, SNP and GTN produced concentration-dependent relaxation in precontracted rat gastric fundus which was not altered by lithium incubation (1 mM). Our experiments indicated that lithium likely by interfering with L-arginine/NO pathway in nitrergic nerve can result in impairment of NANC-mediated relaxation of rat gastric fundus.